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ABSTRACT 
Lombard, A.D., van der Pluijm, B.A. and Van der Voo, R., 1991. Acadian and Alleghenian remagnetization of the Jim Pond 
Formation, central western Maine, northern Appalachians. Tectonophysics, 186: 279-291. 
Samples were collected from ten sites of the Late Cambrian-Early Ordovician Jim Pond Formation for paleomagnetic 
study. Stepwise thermal demagnetization reveals three separable components of magnetization. Component I is typically 
removed by 350aC; it is subparallel to the present day field (354O/+ 76” vs. 342”/+ 72O) at the site location (45.3ON, 
289.4’E) and is considered to be a recent partial overprint. Component II, without tilt-correction, is a south-southeasterly and 
shallow direction (mean: 165 O/O ‘-‘, k = 31.4, a s5 = 8.6 o ) that is removed over an intermediate temperature range (350-600°C). 
Component III, without tilt-correction, is a northeasterly and shallow, upward direction (mean: lo”/- 24O, k = 21.5, 
ass = 7.3” ) and is removed over the highest temperature range (480° to 69OOC). Though not statistically significant, for 
Components II and III the precision parameter, k, decreases and the as5 increases when tilt-correction is applied, suggesting 
that both are post-folding magnetizations. 
Component II, without tilt correction, has a corresponding paleomagnetic pole located at 43ON, 130” E (dp, dm = 4.3”, 
8.6 o ). which falls near the Late Carboniferous segment of the Laurentian Apparent Polar Wander Path (APWP). Component 
III, without tilt correction, has a corresponding pole located at 32”N. 98”E (dp, dm = 4.7O, 7.8”) which falls near the 
Lower-Middle Devonian segment of the APWP. We conclude that the Jim Pond Formation has undergone two Paleozoic 
remagnetization events, one in the Early to Middle Devonian and a second one in the Late Paleozoic. The ages of these 
remagnetizations coincide with the timing of major erogenic activity in the area, i.e. the Acadian and Alleghenian, 
respectively. The remagnetization event associated with the Acadian pulse can be recognized in other paleomagnetic 
investigations in the northern Appalachians. 
Introduction 
In central western Maine, several intriguing 
Appalachian units are exposed. The oldest known 
ophiolite of the northern Appalachians, the Late 
Cambrian-Early Ordovician Jim Pond-Boil 
Mountain Ophiolitic Complex (Boudette, 1982) is 
located at the southern margin of the Precambrian 
Chain Lakes Massif (1.6 Ga; Naylor et al., 1973). 
A geologic map of the area is shown in Fig. 1. The 
Chain Lakes Massif is an amphibolite-grade ex- 
posure of unknown tectonic affinity, which strad- 
’ Corresponding authors. 
dles the U.S.-Canadian border in the vicinity of 
the Maine-New Hampshire boundary. Osberg 
(1978) referred to the massif as basement “ B”, as 
opposed to Grenvillian basement (basement “A”) 
to the northwest and younger basement (basement 
“C”) to the southeast. Our mapping shows that 
the Chain Lakes massif is in tectonic contact with 
the base of the 520 * 12 Ma Boil Mountain Com- 
plex (Eisenberg, 1982, p. 43) which is composed 
of a suite of serpentinite, pyroxenite, gabbro, 
tonalite, epidiorite, and other compositionally- 
layered ultramafics. The Boil Mountain Complex 
is conformably overlain by bimodal volcanics and 
volcaniclastic sediments of the Jim Pond Forma- 
tion (500 f 10 Ma; Aleinikoff et al., 1985). Major 
and trace element geochemistry of mafic volcanics 
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Fig. 1. Generalized geologic map (after Boudette, 1978). Inset shows location of study area; filled black circles are paleomagnetic 
Sampling sites. Two paleomagnetic sites are located to the northeast of the map area; their results were spurious and are not included, 
of the Jim Pond Formation indicates that they are 
of island arc affinity (Eisenberg, 1982; Coish and 
Rogers, 1987; Lombard et al., 1990). The Jim 
Pond Formation-Boil Mountain “ophiolite” is not 
easily correlated with other ophiolites of the 
northern Appalachians (e.g., Zen, 1983 vs. Coish 
and Rogers, 1987). Recent geochemical and geo- 
physical data indicate that the Chain Lakes Massif 
and the Boil Mountain Ophiolite Complex are 
underlain by Grenvillian basement (Ayuso, 1986; 
Spencer et al., 1989) following the earlier sugges- 
tion of Zen (1983) and Ando et al. (1983). 
Boudette (1982) concluded that the Jim Pond 
Formation was deformed at the time of abduction 
and again during the Early to Middle Devonian 
Acadian orogeny. The timing of abduction of the 
Boil Mountain ophiolite is constrained by strati- 
graphic relationships. Siluro-Devonian rocks un- 
conformably overly not only the uppermost sedi- 
mentary units of the Jim Pond Formation (as 
shown in Fig. 2, after Boudette and Boone, 1976), 
S~lurlan Devonian undifferentiated 
(500 Ma; Alemkoff et al 1965) 
Boil Mountam Ultramaflc Complex 
(520 Ma: Elsenberg, 1962) 
Chain Lakes Massif 
(1 6 Ga. Naylor et al., 1973) 
Fig. 2. Stratigraphic column showing relationships between the 
important geologic elements: (1) the Chain Lakes Massif and 
(2) the Jim Pond-Boil Mountain Ophiolite and (3) the Siluro- 
Devonian cover. 
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but also the Chain Lakes Massif (Boucot, 1969, p. 
50; Osberg et al., 1985). Thus, the age of obduc- 
tion of the Jim Pond Formation cannot be younger 
than late Early Silurian. Boone and Boudette 
(1989) argue for a Late Cambrian-Early Ordovi- 
cian age for abduction, associated with the 
amaig~ation of their Boundary Mountains ter- 
rane (which includes the Chain Lakes Massif) with 
a terrane to the southeast. 
In the field, the volcanics of the Jim Pond 
Formation are steeply dipping to slightly over- 
turned and consistently face southward; a photo- 
graph of particularly well-developed pillow basalts 
that outcrop along Route 27 is shown in Fig. 3. 
Boudette (1982) interpreted the opbiolitic units to 
have been virtually in place (i.e., almost as they 
are seen today) by the end of the abduction event 
and argued that the effect of Acadian deformation 
was only broad warping and tightening of pre-ex- 
isting folds. 
In an attempt to unravel the tectonic history of 
central western Maine, paleomagnetic investiga- 
tion of volcanics of the Jim Pond Formation was 
undertaken in order to determine its Cambrian 
paleogeographic position with respect to cratonic 
North America. Two Paleozoic remagnetization 
events, however, completely obscure the primary 
direction. Our results are, nevertheless, important 
for Appalachian geology. Firstly, the timing of 
these remagnetization events coincides with the 
timing of major erogenic events, which suggests 
that rema~et~ation and erogenic activity are 
spatially as well as temporally related (van der 
Pluijm et al., 1989). Secondly, Acadian remagneti- 
zation is not widely observed, but our results 
indicate that it may be more common in Lower to 
Middle Paleozoic rocks of the northern Appa- 
lachians than currently recognized. 
Sampling and laboratory procedures 
Previous experience in paleomagnetic investiga- 
tion of Lower Paleozoic units of the northern 
Appalachians prompted us to concentrate our 
sampling in pillow volcanics of the Jim Pond 
Formation. Over one hundred samples were col- 
lected from ten sites; seven sites were taken from 
pillow basalts and three from felsic or andesitic 
units. Five sites were drilled in the field using a 
portable gas-powered drill. Oriented hand samples 
were taken from the remaining sites and drilled in 
the lab; standard paieomagnetic cores (2.2 x 2.5 
cm) were used. The locations of our sampling sites 
are shown by the filled circles in Fig. 1. 
Alternating field (AF) demagnetization was 
carried out with a Schonstedt GSD-1 AF demag- 
Fig. 3. Well-developed pillow basalts outcropping along Route 27. South is to the right; field notebook in the lower left corner for 
scale; these pillows are just above paleomagnetic sampling site jpl. Bedding orientation is steeply dipping (overturned) to the north. 
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netizer and a Schonstedt TSD-1 furnace was used 
for thermal cleaning of the samples. Remanent 
magnetizations were measured on a Schonstedt 
SSM-1A spinner magnetometer for those samples 
with intensities greater than 1.62 X 10e3 mA/m. 
A Scientific Technologies (ScT) two-axis cryogenic 
magnetometer was used to measure the remanence 
in weaker samples and in later demagnetization 
steps. Demagnetization data were plotted on or- 
thogonal vector diagrams (Zijderveld, 1967) and 
equal-area stereographic projections. Best-fit lines 
and/or planes were then obtained using Principle 
Component Analysis (PCA) after Kirschvink 
(1980). Mean component directions and cones of 
confidence were calculated utilizing both the best- 
fit planes and lines after Halls (1976) and Bailey 
and Halls (1984). 
Results 
Stepwise demagnetization of samples collected 
from the Jim Pond Formation revealed three dis- 
tinct components of magnetization. The compo- 
nents can be distinguished on the basis of un- 
blocking temperature range and magnetic direc- 
tion. After using both AF and thermal cleaning 
techniques on a pilot study of sixteen samples, it 
was clear that AF cleaning did not adequately 
isolate the components. The results discussed here 
are confined to thermal demagnetizations of four 
sites collected from pillow basalts. Among the six 
remaining sites, two were truly erratic (jp8 and 
jpl0) and in one (jp2), although the demagnetiza- 
tions defined a north-northeasterly and steeply 
upward direction (in situ), the results do not agree 
with those from other sites, suggesting that the 
entire block is not in place (e.g. slumped). Finally, 
three sites exhibit Component I as the intersection 
of great circle trends, but Components II and III 
cannot be unambiguously demonstrated; these 
sites will not be included in the discussion below. 
The first of three components of magnetization 
is shown in Fig. 4. It is typically removed by 
350°C and clusters about a northerly and steeply 
downward direction in situ (Fig. 4a). The expected 
orientation of the present day field (PDF) at the 
site location closely coincides with the mean of 
Component I (Fig. 4b). Because Component I is 
subparallel to the PDF, we interpret it to be a 
recent partial overprint. In the orthogonal vector 
diagrams of Fig. 5, both Components I and II can 
be recognized. After removal of Component I by 
350°C only Component II remains in these sam- 
ples from site 9; the latter is typically removed 
over an intermediate temperature range (380- 
595°C). In these samples, Component II has a 
well-defined, south-southeasterly and shallow di- 
rection that decays gradually and linearly to the 
origin. Samples that exhibit only Components I 
and II, but where neither component could be 
Fig. 4. Equal area projections showing, in (a), the sample distribution of Component I clustering about a northerly and steeply 
downward direction and (b) comparison of the mean of the cluster in (a) with the expected direction of the PDF for the site location 
(45.3O N, 289.4O W). All points are plotted in the lower hemisphere. and are in geographic coordinates. 
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completely isolated, are also observed. Component 
II is also shown in Figs. 6a and 6b, but with 
slightly different behavior. In Fig. 6a, the curvi- 
linear demagnetization path and the accompany- 
ing great-circle trend (from 520” to 620°C; Fig. 
6d) indicate the simultaneous removal of two com- 
ponents of magnetization. In Fig. 6b, Component 
II is removed over a similar temperature range, 
but in this case it trends smoothly away from the 
origin until 615-625°C when the remaining rema- 
nence unblocks suddenly and unpredictably to- 
wards the origin; the accompanying great-circle 
trend from 500” to 615°C (Fig. 6d) indicates the 
incomplete isolation of Component II and the 
simultaneous removal of yet another component. 
Component III is observed as linear trajecto- 
ries, but is also inferred to be present when high 
temperature great-circle trends are observed. The 
demagnetizations of two samples that exhibit only 
Components I and III as linear trajectories are 
shown in Fig. 7a and 7b. Component I persists to 
higher temperatures in this arrangement, but is 
typically removed by 600°C. Component III is 
north-northeasterly and shallow upward; it usu- 
ally unblocks over a higher temperature range 





although the last measurement could be showing a 
spurious remanence acquired during treatment 
(Fig. 7a). Occasionally, as shown in the demagne- 
tization of sample jp1.7 (Fig. 6c), Component III 
is incompletely isolated and is removed simulta- 
neously with Component I. The simultaneous re- 
moval of Components I and III generates a great 
circle trend, that, when combined with those ob- 
tained from the demagnetizations of samples jp6.4 
and jp1.8, yields a convergence at a north-north- 
easterly and shallow direction (Fig. 6d). The high 
unblocking temperatures observed upon demagne- 
tization (e.g., in sample jp1.7) and the convergence 
at a direction similar to those observed as linear 
trajectories imply that it is the same direction. 
These two observations of Component III can be 
combined in a calculation of the formation mean 
direction (Bailey-and Halls, 1984). 
The difference in unblocking temperature 
ranges discussed above suggests that magnetite is 
a significant carrier of Component II, and that 
hematite is a significant carrier of Component III. 
In summary, on the basis of this difference and 
magnetic directions, the pillow basalts of the Jim 
Pond Formation are interpreted to exhibit three 




Fig. 5. Orthogonal vector diagrams (Zijderveld, 1967) showing the thermal demagnetization of two samples from site jp9. 
Temperatures are in degrees Celsius, closed (open) circles are projected onto the horizontal (vertical) plane, intensity of magnetization 
is plotted on the vertical axis (in mA/m). Components I (northerly and steep) and II (south-southeasterly and shallow) can be seen. 
Results from both samples are plotted in-situ. 







Fig. 6. (a) Orthogonal vector diagrams (in-situ) showing thermal demagnetization of sample jp6.4 (see caption for Fig. 5 for details). 
After removal of Component I by 480 o C, Components II and III are simultaneously removed by 620 o C. The best-fit great circle 
For the 520-620°C range is plotted in Fig. 6(d). (b) Thermal demagnetization of sample jp1.8 (see caption for Fig. 5 for details). 
Components I, II, and III are observed in this sample. Component I is unblocked by 480 o C. Component II from 480 ’ to 615 o C, 
and Component III is believed present because of the high temperature great circle trend observed. The best-fit great circle is plotted 
in Fig. 6d for the 530-615 o C range. (c) Thermal demagnetization of sample jp1.7 (see caption for Fig. 5 for details). Because of the 
incomplete separation of Components I and III, a best-fit great circle was calculated for the 175-655 o C range; it is plotted in Fig. 
6(d). (d) Equal-area projection showing the great circle trends for samples jp1.8, jp6.4, and jp1.7; the actual data points and their 
associated temperature ranges are also plotted. Open circles are plotted in the upper hemisphere and closed circles are plotted in the 
lower hemisphere. 




Fig. 7. Orthogonal vector diagrams (in-situ) showing the thermal demagnetization of samples from two different sites (a) jpl and (b) 
jp5 (see Fig. 5 for explanation). Components I (northerly and steeply downward) and III (north-northeasterly and shallow upward) 
are seen. 
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079/77s 088/ - 1 079/- 10 
273/ - 2 264/14 
080/- 15 064,’ - 4 
177/ - 2 205,’ - 76 
169,‘- 9 169/ - 86 
Mean direction Corresponding pole 
D/I n k *95 lat., long. dp dm 
(“) (“) (“) (“) 
In situ 165,&O 14 37.4 8.6 43”N. 130“E 4.3 8.6 
Tilt-corr. 203/ - 84 14 27 9.2 56”N, 3OO’E 17.6 18 
Note: k is the estimation of the precision parameter, a a5 is the cone of confidence about the mean; dp, dm are the axes of the 
ellipsoid of confidence; site location: 45.3O N, 289.4” W. 
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northerly and steeply downward, (II) south-south- 
easterly and shallow (in situ) and (III) a north- 
northeasterly and shallow upward (in situ). 
Discussion 
Paleomagnetic investigation of volcanics of the 
Jim Pond Formation has revealed some of the 
complexities that deformation and metamorphism 
can introduce into such older rocks. Because some 
sites failed to reveal useful information, means 
were calculated by combining data from a number 
of sites (McElhinny, 1973). The distribution of the 
poles to best-fit great circles (squares) and lines 
(circles) used in the calculation of the mean of 
Component II are Listed in Table 1 and plotted on 
an equal-area projection, along with the in-situ 
mean (D/I = 1650/O”; n = 14, k = 31.4, ag5 = 
8.6 o ) shown as a filled square in Fig. 8a. Table 2 
lists the samples used in the calculation of the 
mean of Component III and Fig. Xb shows the 
distribution of the linear trajectories (open circles) 
and the poles to best-fit great circles (squares). 




from the linear trajectories and the intersection of 
great circles, respectively. The best-fit great circle 
is also plotted (solid in the lower hemisphere, 
dotted in the upper). The mean of Component III 
that was calculated by combi~ng the great circle 
trends and direct observations (lines) is D/I = 
loo/- 24” (n = 35, k = 2.15, ag5 = 7.3”) and is 
shown in Fig. 8b as the square with the X in it 
with its cone of confidence (Bailey and Halls, 
1984). It is this mean that was used to calculate 
the paleopole (for Component III) discussed in 
the next paragraph. 
The paleomagnetic pole corresponding to Com- 
ponent II (43ON, 130”E; dp, dm=4.3”, 8.6”), 
shown by the filled circle, falls near the Late 
Carboniferous segment of the Apparent Polar 
Wander Path (Fig. 9; Van der Voo, 1990). A Late 
Paleozoic remagnetization event is widespread in 
the Appalachian region of North America (e.g., 
McCabe and Elmore, 1990), and we interpret 
Component II to be the result of this event. 
The paleomagnetic poles corresponding to the 
in-situ (32”N, 98”E; dp, dm = 4.2”, 7.8”) and 
tilt-corrected(61°N, 73’E; dp, dm = 4.9”, 10.2’) 
Fig. 8. (a) Equal-area projection (as in Fig. 6d) showing the sample distribution of those samples used to calculate the mean of 
Component II (13/Z = 1650/O*; n = 8, k = 31.4, ugs = 8.6” ). All symbols are plotted in-situ, the mean is indicated by the filled 
square, poles to best-fit great cirdes are plotted in the upper hemisphere as the open squares. (b) Equal-area projection showing the 
sample distribution used in the calculation of the mean of Component III. Squares are poles to best-fit great circles, open circles are 
directions obtained from best-fit lines. A = mean for directions obtained from linear trajectories only; 8 = mean obtained from the 
intersection of great circles only. The great circle that best-fit the data is plotted as dotted (solid) in the upper (lower) hemisphere. 
The mean calculated by combining great circles and stable endpoints is D/Z = loo/- 24* (n = 35, k = 21.5, ~1~~ = 7.3O and is 
plotted as a square with and in the center of its cone of confidence. Open symbols (and all means) are plotted in the upper 
hemisphere; all symbols are plotted in-situ. 
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TABLE 2 
























065/85N 265/ - 45 ill/- 17 
249/ - 23 088/ - 6 
293/- 11 076/ - 48 
108/ - 6 051/ - 41 
238/ - 68 133/- 2 











048/853 272/ - 5 239/43 
jp6.la 068/808 160/ - 61 336/ - 38 
jp6b.3b 237/ - 4 250/ - 10 
jp6.4 125/ - 70 349/ - 26 
jp6.6 236/ - 57 124/14 
jp6.7a 066/ - 10 057/o 
jp6.7b 200/ - 55 311/- 33 
jp6.8b lOl/ - 70 354/ - 20 
jp6.10 236/ - 38 285/ - 15 
jp9.1 079/77s 254/ - 25 283/ - 10 
jp9.4 275/ - 20 282/10 
jp9.3 091/- 2 080/ - 12 
jp9.5 282/ - 28 292/13 
jp9.6 249/ - 46 124/16 
030/- 17 048/35 
Mean direction Corresponding pole 
D/I 
(“1 
n k a95 
(“1 
lat., long. dp 
(“1 
012/ - 22 036/50 
Oil/ - 10 033/35 
024/ - 26 019/20 
017/ - 24 019/26 
019/ - 26 017,‘24 
019/- 12 032/37 
007/ - 19 021/37 
029/ - 45 OOl/lO 
014/ - 28 014/27 
OlO/ - 31 009/29 
dm 
(“1 
In situ OlO/ - 24 31 21.5 7.3 32”N, 98OE 4.7 7.8 
Tilt-corr. 018/37 31 15.8 8.7 61°N, 73”E 4.9 10.2 
Note: k is the estimation of the precision parameter, ass is the radius of the cone of confidence; dp, dm are axes of the ellipsoid of 
confidence; site location: 4S.3ON, 289.4O W. 
means of Component III are also shown in Fig. 9 
as the filled and open triangles, respectively. The 
in-situ direction yields a pole that is located near 
the Lower to Middle Devonian segment of the 
North American APWP, while the pole corre- 
sponding to the tilt-corrected direction is located 
along the lower Jurassic segment of the APWP. 
The near constancy of structural attitude negates 
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ti& event which coincides with widespread 
Acadian erogenic activity. 
Mechanisms of remagnetization 
Recent reinvestigation of many older paleo- 
magnetic studies have underscored the importance 
of recognizing remagnetizations (Van der Voo, 
1989). Many of the observations of Late Paleozoic 
remagnetizations are in sedimentary rocks of the 
central and southern Appalachians where defor- 
mation associated with the Alleghenian orogeny 
was most penetrative (Hatcher, 1987) but docu- 
mented cases extend to relatively undeformed 
(Craddock and van der Pluijm, 1989) sedimentary 
rocks of the interior of the continent (Suk et al., 
1989). While the method by which rocks are re- 
magnetized is not completely understood, diagene- 
sis or fluid-induced growth of significant mag- 
netite or hematite appears to be the most often 
cited method for remagnetizing sedimentary rocks 
(McCabe et al., 1983, 1984; Miller and Kent, 
1988; McCabe and Elmore, 1990). 
Remagnetization of volcanic rocks is even less 
well understood. The Jim Pond Formation ex- 
hibits mineral assemblages typical of lowest 
greenschist facies metamorphism (Boudette, 1982). 
Heizler and Lux (1988), who dated plutons in the 
area and modeled the cooling history of the Chain 
of Ponds Pluton (see also De Yoreo et al., 1989), 
estimated the ambient temperature to be 350°C in 
the late Middle Devonian. With the average cool- 
ing rate of 2” to 3”C/Ma obtained by Heizler 
and Lux (1988), the temperature by the late 
Carboniferous would be insufficient (ca. 200°C) to 
cause thermal resetting of magnetites with labora- 
tory blocking temperatures of 500-600°C (Pul- 
laiah et al., 1975; Middleton and Schmidt, 1982). 
The nearest evidence of a Carboniferous heat 
source is southeast of the study area near the 
Sebago Batholith (U-Pb age, 325 + 3 Ma; 
Aleinikoff et al., 1985) where Lux and Guidotti 
(1985) reported evidence for Late Paleozoic meta- 
morphism. The age for the metamorphism coin- 
cides with the age estimate for the paleomagnetic 
pole (Late Carboniferous) and, thus, the remagne- 
tization event. The distance, mineral assemblage 
and the argon loss profiles of nearby plutons 
(Heizler and Lux, 1988), however, appear to pro- 
Fig. 9. Orthographic projection of present-day configuration of 
the continents centered on 35 o N, 105’ E. Superimposed is the 
Apparent Polar Wander Path of Van der Voo (1990) for the 
Middle Ordovician (Om) through the Lower Jurassic (J/). 
Paleopoles calculated from in-situ mean directions are closed 
symbols, the open symbol is a pole calculated from the tilt-cor- 
rected mean direction; triangles represent the poles for Com- 
ponent III and the circle represents Component II. 
the possibility of applying a significant fold test to 
date the magnetizations as pre- or post-folding, 
but for both Components I and II, the precision 
parameter, k, decreases and the ag5 increases 
when the structural correction is applied (see Ta- 
bles 1 and 2), suggesting a post-folding magnetiza- 
tion. The folding of the Jim Pond Formation is 
pre-Carboniferous; thus the magnetization cannot 
be simultaneously pre-folding and Jurassic in age 
as would be implied by the tilt-corrected pole. 
This, plus the similarity of the in-situ pole of 
Component III with Devonian poles from North 
America, suggests the existence of a Devonian 
remagnetization event. 
The correlation of the ages of the two remagne- 
tization events and the timing of Paleozoic oro- 
genie activity in the northern Appalachians is par- 
ticularly noteworthy. Component II is a result of a 
widespread late Paleozoic remagnetization event 
which temporally coincides with the Alleghenian 
orogeny. Component III is a less commonly re- 
ported manifestation of a Devonian remagnetiza- 
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hibit the direct association of the Late Paleozoic 
remagnetization with the intrusion of the Sebago 
batholith. Nevertheless, we believe that a thermal 
resetting of magnetite is the most likely mecha- 
nism for Alleghenian remagnetization of the Jim 
Pond Formation in the Late Paleozoic. 
Acadian erogenic activity is most extensive in 
the northern Appalachians, (Williams, 1984) and 
the intrusion of plutonic rocks dated as Middle 
Devonian (e.g., Big Island Pond Pluton, Spider 
Lake Granite and the Chain of Ponds Pluton; 
Heizler and Lux, 1988; De Yoreo et al., 1989) 
provides a favorable environment for the acquisi- 
tion of a partial thermo-remanent magnetization 
(pTRM). However, Component III is carried by 
hematite, whose high unblocking temperatures in- 
dicate that the Acadian remagnetization must be a 
chemical remanent magnetization (CRM). The 
different carriers of the magnetization for compo- 
nents II and III (magnetite and hematite, respec- 
tively) and the estimates of post-Acadian tempera- 
tures discussed above explain the survival of Com- 
ponent III through the Late Paleozoic remagneti- 
zation event. 
Implications for other Appalachian paleomagnetic 
studies 
Comparison of the in-situ mean of Component 
III (Acadian remagnetization) with previous 
paleomagnetic results from volcanic rocks in the 
northern Appalachians has provided some new 
insights. Spariosu and Kent 1983) investigated the 
paleomagnetism of the Lower Devonian Traveler 
felsite in order to determine its paleolatitude and 
define the limits of the “Acadia terrane”. After 
AF and thermal demagnetization, two compo- 
nents were observed: (1) a southerly and inter- 
mediate component that is completely removed by 
600°C and (2) a north-northeasterly and shallow 
upward component that is not completely re- 
moved until 650°C. In the analysis of their demag- 
netizations, Spariosu and Kent (1983) concluded 
that these directions were antipodal and, thus, 
they combined them to calculate formation means. 
Their results, however, closely resemble ours. Un- 
fortunately, Spariosu and Kent (1983) only ther- 
mally demagnetized a series of pilot samples; more 
detailed thermal treatment could have provided 
better evidence for the existence of two separate 
components, comparable to our Components II 
and III. We contend that the Lower Devonian 
Traveler felsite contains what is perhaps a primary 
magnetization, but more likely an Acadian remag- 
netization (probably in the Black Cat member) as 
well as a Late Paleozoic remagnetization (prob- 
ably in the basal Pogy member). In either case, if 
the north-northeasterly direction is primary or an 
Acadian remagnetization, the existence of the 
Acadia terrane of Spariosu and Kent (1983) is 
doubtful. 
Kent and Opdyke (1980) investigated the 
Siluro-Devonian Hersey and Eastport formations 
and concluded that formation means, obtained by 
combining results from different lithologies, ap- 
proximated the Siluro-Devonian geomagnetic field. 
Roy (1982) asserted that Kent and Opdyke’s re- 
sults actually represent a Devono-Carboniferous 
remagnetization that was acquired in a subsequent 
orogeny (i.e., the Acadian or Alleghenian), based 
on a recalculation of formation means. The 
paleopole corresponding to the combination of 
results from the Eastport Formation and the red 
beds (only) of the Hersey Formation is 33”N, 
105”E (dp, dm = 3”, 5 “), Roy’s (1982) recalcu- 
lated pole is located near the Devonian segment of 
the APWP and compares favorably with the pole 
calculated from the in-situ direction of Compo- 
nent III obtained in this study (32’N, 98”E). 
Roy’s pole, however, was calculated from only the 
reversed polarity directions observed by Kent and 
Opdyke (1980); therefore, if the Eastport Forma- 
tion was remagnetized during the Acadian orog- 
eny, it was not contemporaneous with the remag- 
netization of the Jim Pond Formation or the (re?) 
magnetization of the Traveler felsite and occurred 
when the geomagnetic field was reversed. This 
difference in timing may explain the slight longi- 
tudinal difference (7 o ) between our pole and Roy’s 
pole (see also Stearns and Van der Voo, 1988). 
Conclusion 
Paleomagnetic investigation of mafic volcanics 
of the Jim Pond Formation indicates the presence 
of two Paleozoic remagnetization events: 
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(1) a Late Paleozoic thermal resetting of mag- 
netite, at least part of which is probably induced 
by long-term heating from surrounding plutons; 
(2) an Early to Middle Devonian chemical re- 
magnetization carried by hematite. 
Without a conclusive fold test to date the time 
of acquisition of either Component II or III, the 
age of neither can be unequivocally established. 
However, comparison of the inferred ages of the 
corresponding paleopoles with the timing of 
Paleozoic erogenic activity indicates that remagne- 
tization of Appalachian units is associated with 
the regional deformation (van der Pluijm et al., 
1989). We predict that close examination of other 
paleomagnetic results from New England will give 
additional evidence for, in particular, Acadian re- 
magnetizations. The frequent reversals of the De- 
vonian geomagnetic field and a rough similarity 
with primarily reversed late Paleozoic directions, 
however, may hinder its recognition. 
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